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(57) [Abstract] 

[Construction] A liquid crystal projector combines images output from three small 
transmissive liquid-crystal display cells 15 and magnifies and projects the combined 
image onto a screen or the like., .Adjusting shafts 18 and tension springs 17 are provided 
on two adjacent sides of each fixing frame 12. The tension springs 17 apply a tensile 
force to an adjusting plate 16 to which the corresponding small transmissive liquid*crystal 
display cell 15 is fixed such that the adjusting plate 16 is pulled toward the sides of the 
fixing frame 12 on which the adjusting shafts 18 are provided. In addition, the adjusting 
plate 16 is moved by changing the projecting lengths of the adjusting shafts 18. 
Accordingly, the small transmissive liquid-crystal display cell 15 is positioned. 

[Advantages] The size and weight of the liquid crystal 
projector are reduced. 
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[Claim] 

[Claim l] A liquid crystal projector having a positioning mechanism for each of X and Y 
adjusting directions, the positioning mechanism positioning an adjusting plate to which a 
liquid-crystal display cell is attached in a fixing frame, 

wherein each positioning mechanism includes an adjusting shaft that projects 
from one of two sides of the fixing frame that oppose each other across the adjusting plate 
toward the other side, the adjusting shaft having an adjustable projecting length, and 
urging means that applies a tensile force to the adjusting plate in a direction toward the 
side of the fixing frame at which the adjusting shaft is attached so as to maintain the 
contact state between an end portion of the adjusting shaft and a side portion of the 
adjusting plate. 

[Brief Description of the Drawings] 

[Fig. l] Fig. 1 is a schematic plan view illustrating a positioning mechanism for a small 
transmissive liquid-crystal display cell included in a Uquid crystal projector according to 
an embodiment of the present invention. 

[Fig. 2] Fig. 2 is a schematic diagram illustrating the structure of a light source and an 
optical system included in the liquid crystal projector. 

[Fig. 3] Fig. 3 is a schematic plan^view illustrating a positioning mechanism for a small 
transmissive liquid-crystal display cell included in a liquid crystal projector according to 

another embodiment of the present invention. 

[Fig. 4] Fig. 4 is a schematic plan view illustrating a positioning mechanism for a small 
transmissive liquid-crystal display cell included in a conventional liquid crystal projector. 
[Fig. 5] Fig. 5 is a plan view illustrating the manner in which an adjusting shaft is 
attached in the conventional liquid crystal projector. 

[Fig. 6] Fig. 6 is a schematic plan view illustrating a positioning mechanism for a small 
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transmissive liquid-crystal display cell included in another conventional liquid crystal 
projector. 

[Reference Numerals] 
12' fixing frame 

15* small transmissive liquid-crystal display cell (liquid-crystal display cell) 

16- adjusting plate 

17^ tension spring (urging means) 

18: adjusting shaft 
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♦ NOTICES * 

JPO and NCI PI are not responsible £or any 
daxnages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] In the liquid crystal projector equipment with which the positioning device for positioning the baffle 
plate with which the liquid crystal display eel was attached within a fixed frame is established for every 
adjustment direction of X-Y, respectively The strange good shaft for adjustment of the protrusion length who 
goes to the side of another side from one [ in which each above-mentioned positioning device carries out phase 
opposite on both sides of the baffle plate in a fixed frame ] side of two sides. So that the contact condition of the 
point of this shaft for adjustment and the edge of a baffle plate may be held Liquid crystal projector equipment 
characterized by consisting of an energization means on which the tensile force drawn to the side side in which 
the shaft for adjustment in a fixed frame is attached is made to act to the above-mentioned baffle plate, 
respectively. 



[Translation done.] 
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* NOTICES * 

iTPO and NCZPI are not: responsible for any 
damages caused by the use of this translation, 

1 .This docximent has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the liquid crystal projector equipment which carries out the enlarged display of the 
video signal outputted for example, from the small transparency mold liquid crystal display eel to big screens, 
such as a screen, using the light source and optical system. 
[0002] 

[Description of the Prior Art] 

For example, as the image outputted from the small transparency mold liquid crystal display eel of three sheets 
is shown in drawing 4 in 3 plate type liquid crystal projector equipment which carries out synthetic projection, 
the small transparency mold liquid crystal display eel 35 is attached to the X-axis and Y shaft orientations on 
the stage in which positioning adjustment is possible. The Y-axis baffle plate 33 which can be slid to Y shaft 
orientations on the fixed frame 32, and the X-axis baffle plate 34 which can be slid to X shaft orientations on 
this Y-axis baffle plate 33 are formed in this stage, and the small transparency mold liquid crystal display eel 35 
is being fixed on this X-axis baffle plate 34. 
[0003] 

While is parallel to X shaft orientations in the fixed frame 32 and the Y-axis baffle plate 33, and the migration 
shaft 38 for Y-axis adjustment prolonged in Y shaft orientations is formed in the edge. This migration shaft 38 
for Y-axis adjustment is attached free [ rotation ], after migration to shaft orientations has been restricted for 
that end face side by the ring E 39-39 at the edge of the fixed frame 32. Moreover, male screw section 38a 
currently formed in the tip side of the migration shaft 38 for Y-axis adjustment is in the anchoring condition 
screwed in female screw section 33a currently drilled in the edge of the Y-axis baffle plate 33. 
[0004] 

On the other hand^. it has the^cdnfiguration same in a edge in parallel [ while ] with Y shaft orientations in the Y- 
axis baffle plate 33 and the X-axis baffle plate 34 as the above-mentioned migration shaft 38 for Y-axis 
adjustment, and migration shaft 38' for X-axis adjustment prolonged in X shaft orientations is prepared. This 
migration shaft 38' for X-axis adjustment is screwed in female screw section 34a in which the ring-E 39 'male 
screw section which migration to shaft orientations is restricted by -39', and is formed in the tip side of 
migration shaft 38' for X-axis adjustment' 38 a was drilled by the X-axis baffle plate 34 like the anchoring 
condition to the fixed frame 32 and the Y-axis baffle plate 33 of the above-mentioned migration shaft 38 for Y- 
axis adjustment. 
[0005] 

For example, if this migration shaft 38' for X-axis adjustment is clockwise rotated as shown in drawing 5 when 
male screw section 38'a of above-mentioned migration shaft 38' for X-axis adjustment is a right-handed screw, 
the X-axis baffle plate 34 is movable leftward in drawing. Conversely, by rotating migration shaft 38' for X-axis 
adjustment counterclockwise, the X-axis baffle plate 34 can be moved rightward. That is, the X-axis baffle plate 
34 is moved to X shaft orientations by rotation actuation of migration shaft 38' for X-axis adjustment. At this 
time, the small transparency mold liquid crystal display eel 35 currently fixed to the X-axis baffle plate 34 also 
moves in one with the X-axis baffle plate 34, and positioning to X shaft orientations of the small transparency 
mold liquid crystal display eel 35 is performed. 
[0006] 
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Moreover, according to the adjustment device as the X-axis baffle plate 34 in which the Y-axis baffle plate 33 is 
also the same, migration to Y shaft orientations is performed, the X-axis baffle plate 34 currently fixed to the Y- 
axis baffle plate 33 moves in one, and positioning to Y shaft orientations of the small transparency mold liquid 
crystal display eel 35 is performed. 
[0007] 

However, in a positioning device which was described above, it had the trouble the weight as liquid crystal 
projector equipment not only increases, but that the adjustment side according to individual and a fixed side 
were required for X shaft orientations and Y shaft orientations respectively, and a production cost became 
comparatively high-priced, to shaft 38for X-axis adjustment', and the shaft 38 for Y-axis adjustment. 
[0008] 

Then, while attaining lightweight-ization of liquid crystal projector equipment, in order to reduce a production 
cost, the invention-in-this-application person etc. proposed previously the liquid crystal projector equipment 
which performs positioning to the X-axis and Y shaft orientations with the baffle plate of one sheet using 
compression spring 44 ~ as shaft 45 — for adjustment as shown in drawing 6 (refer to application-for-utility- 
model-registration Taira No. 29249 [ three to ]). Below, an example of the positioning device of the liquid 
crystal display eel in this liquid crystal projector equipment is outlined. 
[0009] 

As shown in drawing 6 , shaft 45 — for adjustment counters two sides which carry out phase opposite for every 
adjustment direction of the X-axis in the fixed fi-ame 41 , and a Y-axis on both sides of the baffle plate 43 with 
wtdch the small transparency mold liquid crystal display eel 42 was fixed with compression spring 44 — , and it 
is prepared in them. 
[0010] 

The end was fixed to the fixed fi:-ame 41, and, as for above-mentioned compression spring 44 — , the other end is 
in contact with the edge of a baffle plate 43. This compression spring 44 — is the edge and the shaft 45 for 
adjustment of a baffle plate 43. — It is [ as opposed to / so that a contact condition with a point may always be 
held / a baffle plate 43 ] the shaft 45 for adjustment. — The thrust which goes to- a side is done. Moreover, male 
screw section 45a— of above-mentioned shaft 45 — for adjustment formed in the tip side is screwed in female 
screw section 41a— currently drilled by the fixed frame 41 . 
[0011] 

In the above-mentioned configuration, while the shaft 45 for adjustment changes the protrusion length 
perpendicularly to the side in which the fixed frame 41 is attached and the edge of Y shaft orientations in a 
baffle plate 43 **♦*$ to the point of the shaft 45 for adjustment of Y shaft orientations by rotating the shaft 45 
for adjustment of X shaft orientations, a baffle plate 43 is moved to X shaft orientations. On the other hand, 
migration of a baffle plate 43 to Y.shaft orientations is also performed by the adjustment device of X shaft 
orientations, and the' same device, 
[0012] 

That is, with migration of the baffle plate 43 produced by rotation actuation of the shaft 45 for adjustment, the 
small transparency mold liquid crystal display eel 42 currently fixed to the above-mentioned baffle plate 43 
moves to X shaft orientations and Y shaft orientations in one, and is positioned in a desired location. 
[0013] 

[Problem(s) to be Solved by the Device] 

As described above, compression spring 44 — and the baffle plate 43 with which the small transparency mold 
liquid crystal display eel 42 was fixed by shaft 45 — for adjustment are held. However, with the baffle plate 43 
of one sheet Although lightweight-izing of liquid crystal projector equipment and reduction of a production cost 
are realized by performing positioning of the X-axis and Y shaft orientations Since above-mentioned 
compression spring 44 — is attached in the side in which shaft 45 — for adjustment in the fixed frame 41 was 
attached, and the side which counters, respectively, About the X-axis and Y shaft orientations, the fixed frame 
41 became large and the problem that liquid crystal projector equipment is enlarged has produced only the part 
which attaches compression spring 44 ~. 
[0014] 

This design is made in view of the above-mentioned conventional trouble, and the purpose is fixrther to offer the 
miniaturized liquid crystal projector equipment while it attains lightweight-ization of liquid crystal projector 
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equipment and reduces a production cost. 
[0015] 

[Means for Solving the Problem] 

In the liquid crystal projector equipment with which the positioning device for positioning the baffle plate with 
which the liquid crystal display eel was attached within a fixed fi"ame in order that the liquid crystal projector 
equipment of this design may solve the above-mentioned technical problem is established for every adjustment 
direction of X-Y, respectively So that the contact condition of the strange good shaft for adjustment of the 
protrusion length who goes to the side of another side, and the point of this shaft for adjustment and the edge of 
a baffle plate may be held from one [ in which each above-mentioned positioning device carries out phase 
opposite on both sides of the baffle plate in a fixed frame ] side of two sides It is characterized by consisting of 
an energization means (for example, **** spring) on which the tensile force drawn to the side side in which the 
shaft for adjustment in a fixed frame is attached is made to act to the above-mentioned baffle plate, respectively. 

[0016] 
[Function] 

In the above-mentioned configuration, the baffle plate with which the liquid crystal display eel is being fixed is 
drawn by the energization means toward the shaft for adjustment attached in the fixed frame. And when, 
performing actuation of changing the protrusion length in the shaft for adjustment of X shaft orientations, for 
example, while the edge of Y shaft orientations in a baffle plate ****s at each tip of the shaft for adjustment of 
Y shaft orientations, it moves to X shaft orientations, and positioning to X shaft orientations of a liquid crystal 
display eel is performed. Similarly, positioning of Y shaft orientations is performed by change of the protrusion 
length of the shaft for adjustment of Y shaft orientations. 
[0017] 

Moreover, the above-mentioned energization means is making the tensile force which goes to the shaft for 
adjustment act to a baffle plate according to the location of the baffle plate which moved by change of the 
protrusion length of the shaft for adjustment, so that the contact condition of a baffle plate and the shaft for 
adjustment may always be held. Thus, it is not necessary to form like before energization means, such as a 
compression spring which presses a baffle plate to the above-mentioned shaft side for adjustment, in the side in 
which the shaft for adjustment in a fixed frame was attached, and the side which counters, and lightweight-izing 
and a miniaturization of liquid crystal projector equipment can be further attained by establishing the 
energization means which draws a baffle plate on the above-mentioned fixed frame at an adjustment shaft side. 
[0018] 

[Example] v ;* , . ; ^ - ^ 

It will be as follows if one example of this design is explained based on drawing 1 thru/or drawing 2 . 
[0019] 

The configuration of the light source and optical system in introduction and the liquid crystal projector 

equipment of this example is explained with reference to drawing 2 . 

[0020] 

First, the light irradiated by the cold mirror 2 from the light sovirce 1 reflects in a cold mirror 2, and incidence is 
carried out to the 1st dichroic mirror 3. And the light by which incidence was carried out to the 1st dichroic 
mirror 3 is divided into the light by which incidence is carried out to the 2nd dichroic mirror 8 after reflecting in 
the 1st dichroic mirror 3, and the light by which incidence is carried out to the 3rd dichroic mirror 4 after 
penetrating the 1st dichroic mirror 3. Next, the light by which incidence was carried out to the 2nd dichroic 
mirror 8 is divided into the light fiuther reflected in the 2nd dichroic mirror 8, and the light to penetrate. 
[0021] 

Thus, incidence of the light divided into the three primary colors of R-G-B is carried out to the liquid crystal 
display 5-6-7 currently driven by the signal for every primary color, respectively with the dichroic mirror 3-4-8 
of the three above-mentioned sheets. Then, the video signal of three primary colors each outputted from these 
liquid crystal displays 5-6-7, respectively is again compounded through dichroic mirror of three sheets 4'and8', 
and 9, incidence is carried out to a projection lens 10, and an enlarged display is carried out to a screen etc. as a 
fiiU color image. 
[0022] 
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In the liquid crystal projector equipment of the above configurations, in order to compound the video signal 
outputted from each liquid crystal display 5-6-7, respectively with a sufficient precision, positioning of a liquid 
crystal display eel is performed. 
[0023] 

Next, the case where the small transparency mold liquid crystal display eel 15 is used for the positioning device 

of this liquid crystal display eel is mentioned as an example, and it explains beised on drawing 1 . 

[0024] 

Shaft 18 — for adjustment and **** spring (energization means) 17— are attached in the predetermined part of 

two sides which adjoins the fixed abbreviation rectangle-like frame 12, respectively. 

[0025] 

**** spring 17 — is prepared in one side at the predetermined spacing at every two places [ a total of four ] 
each, the end is attached in the fixed frame 12, and the other end is attached in the edge of a baffle plate 16. 
That is, above-mentioned *♦** spring 17 — is making the tensile force of the edge of a baffle plate 16, and shaft 
18 — for adjustment drawn toward shaft 18 — for adjustment act to a baffle plate 16 so that a contact condition 
with a point may be held. In addition, the small transparency mold liquid crystal display eel 1 5 is being fixed to 
the above-mentioned baffle plate 1 6. 
[0026] 

Moreover, above-mentioned shaft 18 — for adjustment is attached after the point has contacted the abbreviation 
center section of the side which extends in two places and Y shaft orientations the side which extends in X shaft 
orientations among two adjoining sides in the fixed frame 12 at the edge of a baffle plate 16 at one place [ a 
total of three ], respectively. From an abbreviation center section to the point is formed as male screw section 
1 8a—, and this shaft 1 8 — for adjustment is in the condition of having made the end face side projecting on the 
outside of the fixed frame 12, and is screwed in female screw section 12a— currently drilled by the fixed frame 
12. 

[0027] 

By rotating this shaft 18 — for adjustment, shaft 18 — for adjustment can project perpendicularly to the side 
attached, can change merit, and can perform adjustment about the X-axis and Y shaft orientations of the above- 
mentioned baffle plate 16 which is in contact with the point of shaft 18 — for adjustment. 
[0028] 

That is, if shaft 1 8 — for adjustment is counterclockwise rotated when [ of shaft 1 8 — for adjustment ] male 
screw section 18a— is a right-handed screw, the protrusion length inside the fixed frame 12 will become short, 
and shaft 1 8 — for adjustment will be moved so that it may bring close the side where the baffle plate 1 6 is 
attached in the shaft 1 8 for adjustment of the fixed frame 12. On the other hand, when the shaft 1 8 for 
adjustment is rotated clockwise, the above-mentioned protrusion length becomes long and it is made to move so 
that it may keep away from the side where the baffle plate 16 is attached in the shaft 1 8 for adjustment of the 
fixed frame 12. 
[0029] 

Expanding and contracting according to the location of the baffle plate 16 of shaft 18 — for adjustment which 
moves by change of protrusion length, at this time, above-mentioned *♦** spring 17 — is always, a baffle plate 
16, and the shaft 18 for adjustment. — A contact condition is held. 
[0030] 

In the above-mentioned configuration, with migration of the baffle plate 16 of shaft 18 — for adjustment 
produced by rotation actuation, the small transparency mold liquid crystal display eel 15 currently fixed to the 
baffle plate 16 moves to X shaft orientations and Y shaft orientations, and is positioned in a proper location. 
[0031] 

As mentioned above, in the liquid crystal projector equipment of this example, adjustment about the X-axis and 
Y shaft orientations of the small transparency mold liquid crystal display eel 15 which is the baffle plate 16 of 
one sheet and was fixed to this baffle plate 16 by **** spring 17 — and shaft 18— for adjustment which were 
attached in two sides which the fixed frame 12 adjoins can be performed. 
[0032] 

Moreover, it is not necessary to establish energization means, such as a compression spring which exerts thrust 
on a baffle plate, and enlargement of the fixed frame resulting from attaching this compression spring can be 
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avoided by **** spring 17 — from the side side which counters with this side toward the side in which the shaft 
[ in / like before / a fixed frame ] for adjustment of a baffle plate 16 and shaft 18 ~ for adjustment since a 
contact condition can be held was attached. Consequently, liquid crystal projector equipment can still attain a 
miniaturization while being lightweight-ized. 
[0033] 

In addition, although application of this design is possible as the number also when [ of shaft 18 — for 
adjustment attached in the fixed frame 12 ] it considers as every one place each about the X-axis and Y shaft 
orientations Like this example, about the X-axis and Y shaft orientations, when it considers as a total of three 
places, and it prepares two places at a time in the X-axis and Y shaft orientations further at each, it is possible to 
perform easily adjustment about the hand of cut in an X-Y flat surface as well as adjustment of the X-axis and 
Y shaft orientations. 
[0034] 

Therefore, since it becomes possible to position the small transparency mold liquid crystal display eel 15 in a 
high precision easily, when the image outputted, respectively from each above-mentioned liquid crystal display 
5-6-7 can be compounded in a higher precision in liquid crystal projector equipment and it carries out an 
enlarged display to a screen etc., the display property improves. 
[0035] 

Moreover, as an energization means of a baffle plate 16 and shaft 18 — for adjustment to hold a contact 
condition, although the **** spring 17 was used, when using what has the function which draws a baffle plate 
16 in one side similarly, for example, rubber etc., application of this design is possible in the liquid crystal 
projector equipment of this example. 
[0036] 

Next, other examples of this design are explained below based on drawing 3 . In addition, the sign same to the 
member of explanation shown in the drawing of said example, and the member which has the same function for 
convenience 

It writes in addition and the explanation is omitted. 
[0037] 

In this example, it is fixed to the edge of the fixed frame 12 which corresponds again on the same diagonal line 
as the fitting location of the **** spring [ in / for the other end / a baffle plate 16 ] 17 by the edge pinched by 
two sides which shaft 18 — [ in / for the end / a baffle plate 16 ] for adjustment contacts, and the **** spring 17 
is formed in it. Also in this case, the tensile force drawn to the two-side side which the fixed frame 12 in which 
shaft 18 — for adjustment was attached adjoins is made to act to the baffle plate 16 with which the small 
transparency mold liquid crystal display eel 15 is being fixed, and the **** spring 17 is the edge and the shaft 
1 8 for adjustment of a baffle plate 16. ~ The contact condition with a point is held. 
[0038] 

Therefore, above-mentioned shaft 18 ~ for adjustment is rotated, and a baffle plate 16 moves to the X-axis or Y 
shaft orientations by [ of shaft 1 8 — for adjustment ] changing protrusion length. And with migration of this 
baffle plate 16, when the small transparency mold liquid crystal display eel 15 moves, positioning of the small 
transparency mold liquid crystal display eel 15 is performed. 
[0039] 

As mentioned above, also in this example, it is possible like said example to attain lightweight-izing of liquid 

crystal projector equipment and a miniaturization. 

[0040] 

[Effect of the Device] 

The liquid crystal projector equipment of this design consists of an energization means on which the tensile 
force which draws to the side side in which the strange good shaft for adjustment of the protrusion length who 
goes to the side of another side , and the shaft [ in / to the above-mentioned baffle plate / a fixed frame ] for 
adjustment are attach makes act as mentioned above from one [ in which each positioning device for every 
adjustment direction of X-Y of a baffle plate in_which the liquid crystal display eel was attached carries out 
phase opposite on both sides of the baffle plate in a fixed frame ] side of two sides , respectively . 
[0041] 

So, with the energization means which draws a baffle plate to the shaft side for adjustment, since the contact 
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condition of a baffle plate and the shaft for adjustment is held, the effectiveness that lightweight-izing and a 
miniaturization of liquid crystal projector equipment can be attained is done. 

[Translation done.] 
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[Drawing 3] 
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[Drawing 4 ] 
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[Drawing 61 
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[Translation done.] 
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